1. Introduction {#s0005}
===============

An endowment effect exists if the subjective value of an item is higher when it is owned than when it is not owned ([@b0215]). This phenomenon has frequently been found in bargaining contexts with items like coffee mugs, pens, or lottery tickets (e.g., [@b0075; @b0095; @b0160; @b0250; @b0255]). For instance, [@b0075] reported that the average of buyers' maximum willingness to pay (WTP) for a mug was about half of the average price that sellers (i.e., owners) were willing to accept (willingness to accept; WTA) as minimal price for selling the mug.

The standard economic explanation for this difference is based on two features of prospect theory ([@b0080]), namely reference dependency and loss aversion. Reference dependency means that the subjective value of an item depends on the current reference point of the decision maker. From the reference point of a seller, who by necessity owns the item, the transaction is framed as a loss. In contrast, from the reference point of a buyer, who attempts to get the item, the transaction is perceived as a gain. Since losses have a greater psychological impact than gains of the same magnitude (loss aversion; [@b0080; @b0090; @b0215; @b0220]), sellers accept losing an item only for a higher price than buyers are willing to pay in order to get it. Subsequent research has shown that this WTA--WTP disparity may be more likely caused by both, loss aversion of the item in the case of being a seller and loss aversion of money in the case of being a buyer ([@b0010]).

Recent research on the endowment effect offers alternative explanations to loss aversion. For instance, people may value things they own, because they typically have chosen them beforehand. Thus they follow a heuristic: if I have chosen something, it must be valuable ([@b0030]). Another line of research argues that chosen items are associated with the self (e.g., [@b0040]), and that people tend to value things more that are associated with the self ([@b0015; @b0020]). Finally, since we typically do only sell things that we own, and buy things that we do not own, ownership and bargaining role are often confounded in buyer--seller-tasks. In an experiment unconfounding ownership and bargaining role, [@b0155] found that the effect disappeared when buyers were owners and sellers were no owners. For instance, buyers were willing to pay just as much for a coffee mug as sellers demanded, if the buyers already owned an identical mug. The authors suggest that ownership rather than loss aversion causes the endowment effect in the standard buyer--seller paradigm.

1.1. Endowment effects in lottery settings {#s0010}
------------------------------------------

In order to exclude these alternative explanations and to avoid the bargaining role-ownership confounding, research procedures have been developed where participants are endowed with an item and subsequently offered the possibility to exchange it for another (not owned) item (e.g., [@b0005; @b0095; @b0255]). For instance, [@b0005] handed out lottery tickets to participants who could either keep the initial ticket or exchange it for another one. People showed a reluctance to trade their ticket, indicating a higher value of the ticket they had originally been endowed with. However, this line of research faces a problem: prospect theory in neither the original version (first generation; [@b0080]), nor the second generation cumulative version (e.g. [@b0140; @b0200; @b0230; @b0260]) does allow for an uncertain reference point. Thus, these versions of prospect theory cannot be applied to predict an endowment effect in a lottery setting. Only the recent third generation prospect theory ([@b0195]) retains the basic features of previous variants (loss aversion, diminishing sensitivity, non-linear probability weighting) while allowing for uncertain reference points. Third-generation prospect theory indeed predicts an endowment effect even for exchanging endowed lottery tickets for other -- not endowed -- tickets.

Nevertheless, it stays controversial, whether the phenomenon of an endowment effect in lottery settings is entirely due to loss aversion. The reluctance to exchange a lottery ticket might also follow from anticipated regret: imagining that an exchanged ticket might win may induce regret (e.g., [@b0005]). Regret is experienced after realizing that the current status would have been better, if one had decided differently in a particular situation ([@b0265]). Regret theories in economics ([@b0025; @b0135; @b0190]) rest on two fundamental assumptions: (i) People experience emotions after learning about the outcome of a decision. Regret follows when a different choice would have led to a more desirable outcome; rejoicing follows when one finds out that a decision has resulted in the best outcome. (ii) When making decisions under uncertainty, people try to anticipate the emotions associated with different outcomes and choose options that minimize anticipated regret or maximize anticipated rejoicing.

Psychological research adds to this basic relationship, as it has been shown that the anticipation of regret does not only depend on the outcome itself, but also on how the outcome came about ([@b0265]). For instance, [@b0045], among others, report that actions produce more regret than inactions. Similarly, in an experiment by [@b0085] participants indicated that an active investor in the stock market would feel more regret than a passive holder, even when they both lost the same amount of money. In addition, [@b0065] report that in the case of a negative outcome a consumer's decision to switch from one product to another generally produces more regret than the decision to make a repeat purchase. [@b0270] provide further evidence that regret depends on what behavior is perceived as the "normal" behavior in the situation at hand.

Anticipated regret is an alternative to loss aversion as an explanation for the reluctance to trade an endowed lottery ticket for another ticket: imagining that the exchanged ticket might win leads to regret, and anticipating this regret leads to a reluctance to exchange tickets. Examination of the endowment effect within a lottery setting has the advantage of avoiding the confounding of ownership and bargaining role, but the experimental lottery procedure also implicates some problems. [@b0175; @b0180] argue convincingly that there is no consensus on whether the literature supports the interpretation that WTA--WTP disparities in different contexts are due to an endowment effect. They offer evidence that support the notion that these findings may actually be based on incorrect interpretations of experimental results. Despite empirical evidence that WTA--WTP disparities are observable even when controlling for experimental misconceptions in lottery settings ([@b0070]), some of their arguments remain challenging the standard lottery procedure. These arguments are: (i) *Transaction costs fail to be constant*. [@b0180] p.1455) state: "Specifically, if a subject is indifferent between the endowed good and the alternative good, even very slight transaction costs (e.g., requiring a subject to raise his hand if he wishes to trade or to take any sort of action to initiate a trade such as the physical exchange of the endowment for the alternate good) might encourage him to keep the good within reach." According to [@b0170] slight transaction costs can have a big influence on choices when subjects are indifferent between options (see also [@b0035]). Thus, exchanging an endowed lottery ticket for another one needs action which is more costly than remaining inactive and staying with the original ticket. In case that someone is indifferent between the two tickets this small additional cost can make the big difference such that people keep their original ticket if only to prevent any additional costs associated with switching tickets. Another argument by [@b0180] is (ii) *Inspection as a source of information*. "The ability to thoroughly inspect a good in one's possession can be a source of information about its properties that leads to an adjustment in valuation" (p. 1451). Accordingly, reluctance to trade might be due to additional information gleaned from use rather than from possession proper. In sum, experimental evidence showing reluctance to trade an endowed lottery ticket for another one cannot unambiguously be interpreted as being due to endowment.

1.2. Predicting endowment effects {#s0015}
---------------------------------

Are people able to correctly predict the endowment effect in a hypothetical setting? Given that using hypothetical inputs is standard procedure in research on judgment and decision making ([@b0125]), it seems safe to assume that the endowment effect will also exist in hypothetical settings. However, [@b0130] report that people failed to predict it for the valuation of a coffee mug. In their study, people not in possession of a mug failed to accurately predict how much they would value the mug if they actually were to own it. Subsequent studies ([@b0235; @b0240]) added to this by showing that selling prices were underestimated by buyers whereas buying prices were overestimated by sellers. [@b0235; @b0240] proposed to consider this an intrapersonal empathy gap. This gap exists when predictions of own behavior are biased because the predictor is in a different psychological state (i.e., mis-predicting one's own selling price while actually being a buyer; mis-predicting one's own buying price while actually being a seller). In addition, they say, there are interpersonal empathy gaps, which exist when predictions for others are biased (i.e., I am a buyer, and the other person is a seller). They argue that people are subject to both types of empathy gaps, and they thus underestimate the impact of the endowment effect on their own, as well as on other people's preferences. On this reasoning the endowment effect fails to be correctly predicted when there is no correspondence in bargaining roles. It follows that, if there is such a correspondence, or if the situation does not call for bargaining roles at all, prediction should be possible.

1.3. Aim of the present research {#s0020}
--------------------------------

The present paper builds on the evidence discussed above in the following way: in Experiment 1 we test the endowment effect with a new procedure using lotteries: our new procedure controls for transaction costs by keeping costs for exchanging and keeping tickets absolutely equal. Second, our procedure enables a test of the informational value of endowment. Recall that it is possible that the reluctance to trade a ticket is not caused by proper ownership, but rather by learning that an inspected ticket is not deficient, or by a stronger identification with the number of a ticket after having been endowed.

In Experiment 2 we apply our procedure to a hypothetical context to test whether or not people are able to predict an endowment effect correctly for themselves as well as for others. The reasons for investigating hypothetical effects are: (i) Reports in the literature on the predictability of the endowment effect are inconclusive, and replicability is an unresolved issue within a lottery setting. (ii) The failure to predict other people's choices in the case of the endowment effect is an argument against the theory of mental simulation in an ongoing debate in the field of social cognition (e.g., [@b0115; @b0205]). (iii) The successful prediction of endowment effects in a hypothetical setting is a necessary precondition for Experiment 3, where we test whether anticipated regret instead of loss aversion is the likely source of the endowment effect. Although there are studies investigating a relation between endowment effects and regret (e.g., [@b0005; @b0145; @b0245]), the empirical evidence showing that regret is the crucial factor in explaining endowment effects in lottery settings still is weak: some of these studies relate to a buyer--seller context (e.g., [@b0145]), others do not control for transaction costs, or show inconclusive results ([@b0005]). An interesting study induced regret by manipulating feedback ([@b0245]). This study reported an effect of regret on the reluctance to trade a ticket, but used a procedure that is not easily comparable to other studies: it offered an additional reward for giving up the original ticket. Finally, in Experiment 4 we replicate Experiment 1 by using coffee mugs instead of lottery tickets, in order to test if our findings are also valid beyond the lottery setting.

2. Experiment 1 {#s0025}
===============

In Experiment 1 we arranged for a real lottery where people were asked to participate. The crucial manipulation was about how participants were presented the tickets: either by being directly endowed with a ticket (possession condition), or by being offered the opportunity to inspect a ticket (inspection condition). People then indicated whether they preferred to participate with the endowed (inspected) ticket, or another one. Thus, there was no bargaining situation, and both conditions were identical with respect to information about the tickets.

2.1. Participants {#s0030}
-----------------

Forty undergraduates of Psychology from two introductory statistics courses at the University of Salzburg (25 females, 15 males; mean age 23.4 years) participated voluntarily.

2.2. Design and procedure {#s0035}
-------------------------

Subjects were invited to participate in a lottery awarding a prize of €25 to one of 40 tickets and were informed that the chance of winning was exactly the same for each of the 40 available tickets. People were randomly assigned to one of two conditions, *possession* or *inspection*.

Possession group participants were shown two numbered, but otherwise identical, tickets lying on a table right in front of them. They were informed that the numbers from 1 to 40 printed on the tickets were used to identify the winning ticket in a lottery which was scheduled for the next week[1](#fn1){ref-type="fn"}. Then one of the two tickets was given to them and they were told that this ticket was theirs ("You now possess this ticket and you can have a close look at it."). After this endowment procedure participants had to put their ticket back to the table, just next to the other ticket. Then they were given a choice. They were asked to choose the ticket they actually wanted to play the lottery with: the ticket in their possession or the other (identical) ticket.

After choosing the ticket to play the lottery with, participants' valuation of this ticket was measured by giving them a short list of prices ranging from €0.50 up to €10 in intervals of ¢50. For each price participants had to indicate whether they would exchange their chosen ticket and switch to the other ticket if they were paid the respective amount. This measures the value of the chosen ticket in comparison with the other ticket. Participants were informed that at the end of the experiment, for two randomly selected people one of the listed prices would be drawn and enacted. Depending on their response concerning this price they either had to play the lottery with the chosen ticket, or received the respective amount of money and had to play with the other, non-chosen ticket. This well-established price elicitation method (e.g. [@b0035]) determines the smallest amount of money necessary to make a participant switch from the chosen ticket to the other ticket. This measure is conceptually similar to the classic willingness-to-accept-measures. After completing the pricelist, participants were debriefed and asked to bring along their ticket to the lottery 1 week later.

The procedure in the inspection group was identical to the possession group, with the exception that participants were handed out one of the tickets in order to inspect it (without being endowed). So again, two numbered tickets were lying on the table and the experimenter handed them one of those ("This ticket is an example of the tickets for playing the lottery. You can have a close look at it."). Afterwards participants had to return the inspected ticket to the table next to the other ticket, and were asked to choose the ticket they wanted to play the lottery with.

This procedure is new in research on endowment effects and offers some notable advantages. First, transaction costs are identical across groups: in any group participants have to return the ticket (endowed, or inspected), and then select one of the two tickets from the table. Second, the establishment of an inspection group allows the independent analysis of both possession, and inspection of a ticket, as potential determinants of the reluctance to trade. This procedure equates for information values by rendering the inspection condition as informative as the endowment condition. Finally, the setting does not create a market situation, since there are no buyers or sellers, and thus there is no confounding of ownership and bargaining role as in many other experiments.

2.3. Results and discussion {#s0040}
---------------------------

Two sorts of data were collected in Experiment 1: chosen ticket (possessed/inspected vs. other), and amount of money required for switching (WTP).

### 2.3.1. Choices {#s0045}

Inspection group participants were indifferent between tickets: 9 of 20 participants (45%) chose the initial (inspected) ticket, while the rest (55%) decided for the other ticket. This is not significantly different from the even split (*χ*^2^(1) = 0.20; *n*.*s*.). In contrast, the vast majority of possession group participants kept their initial ticket (17 out of 20; 85%), and only 3 people (15%) decided to exchange it (*χ*^2^(1) = 9.80; *p* \< .01; *φ* = .70). This difference between conditions turned out to be highly significant (*χ*^2^(1) = 7.03; *p* \< .01; *φ* = .42).

### 2.3.2. Prices {#s0050}

Our procedure distinguishes between two types of decision makers: *non-switchers*, who stay with their initial ticket (possessed, or inspected) and *switchers*, who part with it and opt for the other ticket. For both groups we measured the minimal amount of money required for giving away the initial ticket and taking the other one instead. For non-switchers this WTA price is positive, because they value their initial ticket higher than the other ticket. For switchers, this WTA is negative since they value their initial ticket less than the other one. In the inspection group the mean WTA for switching was € + 0.30 (i.e., the inspected ticket was valued approximately equal to the other ticket; not significantly different from €0 (*t*(19) = 0.23; *n*.*s*.), compared to a mean WTA of € + 4.90 in the possession group (i.e., people valued the endowed ticket about €5 higher than the other ticket; significantly higher than €0; *t*(19) = 4.45; *p* \< .001; *r* = .71). The difference between the two groups was also highly significant (*t*(38) = 2.71; *p* = .01; *r* = .40). To make sure that the different valuations in the possession condition compared to the inspection condition are not an artifact due to middle-of-scale answers in combination with the frequencies of switching/not switching in the two conditions we had a closer look at the valuation data in the two groups: the 17 participants who were endowed with a ticket and decided to keep it indicated WTA prices between ¢50 and €10 for exchanging their chosen ticket. Indeed, 7 participants indicated the highest possible WTA of €10, followed by others demanding €9 and €8.50, respectively. In contrast, the three switchers in the possession group indicated that payments of €5, €2, and €1 would make them switch to play the lottery with the non-chosen ticket. In the inspection group the 9 participants who kept their inspected ticket demanded WTA prices that were similar to the switchers' prices (price range from €0 to €10, and ¢50 to €10 respectively; 2 participants demanded €10, and 3 participants €1 in each group). Thus, keepers and switchers showed similar distributions of WTA prices in the inspection condition, while these distributions were clearly different in the endowment condition. These data show that what we observed is a real difference in valuation between the possession and the inspection group rather than an artifact.[2](#fn2){ref-type="fn"}

In sum, we found a strong reluctance to exchange a lottery ticket that one owns for an equivalent ticket that one does not own. No such reluctance was found in a comparable condition that only differed by a lack of ownership. Since transaction costs and informational value did not differ between conditions, it follows that endowment is the relevant feature leading to reluctance to exchange an endowed lottery ticket. Note that effects of choosing and of bolstering self-esteem due to ownership are also unlikely here, since the endowed ticket was not chosen in the first place, and owning this ticket does not imply anything about the self.

Loss aversion might be the crucial factor in explaining the endowment effect in our lottery setting. As discussed in the introduction, third generation prospect theory ([@b0195]) allows the reference point to be a lottery. In the possession condition the reference point is the ticket a person is endowed with, and the question of switching is answered by comparing a loss of €25 (switch and the endowed ticket wins) with a gain of €25 (switch and other ticket wins). For the other 38 cases there will not be any difference because neither ticket wins, when owning the endowed ticket is the reference act. Since losses loom larger than gains, subjects will keep the endowed ticket since a forgone gain of €25 is not as bad as a realized loss of €25. In the inspection condition there is no reference point and thus individuals should be indifferent between tickets.

The loss aversion explanation is a bit problematic for the valuation task results, however. In the valuation task, the reference act is clear: it is the ticket that has been chosen, in both the endowment and the inspection group. Therefore, people in both groups should demand similar amounts of money to switch from the chosen ticket to the other one. This is inconsistent with our finding of a higher price for switching in the possession group in comparison to the inspection group.

Considering regret as an alternative explanation for the reluctance to exchange an endowed ticket, classical regret theory ([@b0135]) does not directly account for the observed differences. Since all lottery tickets have the same probability of winning the same amount of €25, regret as a consequence of choosing a blank when the other ticket wins, is identical for the possession and inspection condition. However, psychological research on regret has found evidence that regret is higher when a negative outcome was preceded by "norm-deviant" behavior compared to standard behavior ([@b0270]), and is said to be especially strong if a previously owned lottery ticket wins ([@b0005]). So this psychologically enriched notion of regret -- slightly different to regret theory in economics -- could explain the pattern of results observed in Experiment 1. We will further investigate this issue in Experiment 3, but since the finding of an endowment effect in a hypothetical setting is a necessary precondition for this experiment, Experiment 2 aims at replicating the outcome of Experiment 1 in a hypothetical setting.

3. Experiment 2 {#s0055}
===============

Our first experiment shows that believing that one owns a lottery ticket adds to its value. The interesting question is whether holding a hypothetical belief (i.e., only imagining that one owns a ticket) has the same consequences as a real belief (i.e., knowing that one owns a ticket). Experiment 2 was designed to investigate whether the endowment effect can also be predicted hypothetically. In order to do this, participants were given a detailed description of either the possession group or the inspection group procedure of Experiment 1, and were then asked to imagine being in exactly the same situation. Subsequently, they had to predict which ticket a participant would choose. [@b0235; @b0240] report an intrapersonal empathy gap (failure in self-prediction) and an interpersonal empathy gap (failure in predicting the effect for others) in bargaining endowment tasks. The purpose of Experiment 2 was to test whether correct prediction is also impossible in our task, which is without different bargaining roles. Thus, lack of correspondence between bargaining roles does not apply. Indeed, there is ample evidence that entertaining a belief hypothetically often results in similar effects as the real belief (for a discussion of doing hypothetical experiments, see [@b0055; @b0110]). Otherwise, hypothetical choices would always suffer from misprediction. According to [@b0165] the effects of mental states like beliefs can be predicted correctly. Thus, imagining a situation should result in the same effect as being in a corresponding real situation.

3.1. Participants {#s0060}
-----------------

One hundred and twenty-five undergraduate students from introductory statistics courses in Psychology at the University of Salzburg (110 females, 15 males; mean age = 22.7 years) agreed to participate voluntarily. We sampled from the same population as in Experiment 1, but avoided repeated recruitment.

3.2. Design and procedure {#s0065}
-------------------------

Experiment 2 used hypothetical outcomes, since there was no real lottery taking place and participants could not win in reality. Participants were instructed to imagine participation in one of the two conditions of Experiment 1.

We used a full factorial 2 × 2 design with the between subject factors endowment condition (*possession* vs. *inspection*) and target of prediction (*self* vs. *other*). Thus, participants had to predict for themselves whether they would choose a possessed (group 1), or inspected (group 2) hypothetical ticket, or would switch to the other ticket. The remaining two groups had to predict whether some other person would keep a possessed (group 3), or inspected (group 4) ticket, or would prefer the alternative ticket.

In principle there is no difference between self and other predictions in this setting: when predicting, you imagine being in a situation different from the actual situation and feed the relevant features into your decision making system. Thereby a preference is established, which is your own preference (in the case of self-prediction), or is attributed to another person (in the case of prediction for others). A difference between self and other in this process only exists to the degree that the relevant features of the situation also include additional knowledge about the other person. Since the other person is left unspecified there are no such features available. Thus, we expect no difference between the self and other conditions.

As in Experiment 1, participants in all four groups additionally had to state the amount of money they, or others, were expected to accept for giving up the chosen ticket in order to switch to the other one.

3.3. Results and discussion {#s0070}
---------------------------

[Fig. 1](#f0005){ref-type="fig"} shows the percentage of participants predicting that the initial ticket would be preferred in any of the four experimental groups.

For conducting an ANOVA non-switching predictions were coded as 0 (preference of initial ticket), and switching predictions as 1 (preference for other ticket). We found a main effect for condition (possession vs. inspection; *F*(1, 121) = 18.39; *p* \< .001; *η*^2^ = .13), no significant difference for target of prediction (self vs. other; *F*(1, 121) = 0.14; *n*.*s*.), and no interaction (*F*(1, 121) = 0.00; *n*.*s*.). Looking at self-predictions in the possession condition, it turned out that 77% of the participants predicted that they would prefere the initial ticket compared to 41% in the inspection group. When predicting for another person, the results showed a similar pattern (74% preferring the initial ticket in possession vs. 38% in the inspection group).

[Fig. 2](#f0010){ref-type="fig"} shows the means of the WTA-prices. Again, positive values indicate that the initial ticket was valued higher than the other ticket, and negative values indicate the reverse. An ANOVA showed a significant main effect for condition (*F*(1, 121) = 27.32; *p* \< .001, *η*^2^ = .18), but no difference for target of prediction (*F*(1, 121) = 0.32; *n*.*s*.), and no interaction (*F*(1, 121) = 0.46; *n*.*s*.).

When predicting for oneself, possessed tickets were predicted to be valued about €4.90 higher on average than the other ticket. This differs significantly from 0 (*t*(34) = 5.03; *p* \< .001; *r* = .65). In contrast, inspected tickets were predicted to be valued €1.70 lower than the other ticket in the self-prediction condition (*t*(33) = −1.47; *n*.*s*.). A direct comparison of the self-prediction condition of Experiment 2 and Experiment 1 via an analysis of variance with experiment as one factor and condition (possession vs. inspection) as a second factor only revealed a main effect for condition (*F*(1, 105) = 22.47; *p* \< .001; *η*^2^ = .18), but no main effect for experiment (*F*(1, 105) = 0.70; *n*.*s*.) nor an interaction (*F*(1, 105) = 0.72; *n*.*s*.), thus confirming the similarity of the results of these two experiments. A similar pattern was found for predicting another person: possessed tickets were predicted to be valued about €3.50 higher than the other ticket (significantly different from 0; *t*(26) = 2.86; *p* \< .01; *r* = .49), inspected tickets were predicted to be valued €1.60 lower than the other ticket, which again did not differ significantly from 0 (*t*(28) = −1.42; *n*.*s*.).

To back up the interpretation of the valuation results as an indicator for higher valuation of the endowed ticket compared to the inspected ticket we decided for a more rigorous test[3](#fn3){ref-type="fn"}: we compared the 27 participants who preferred the endowed ticket in the possession group with the 14 participants who preferred the initial ticket in the inspection group. For self-predictions we found a significant difference in ticket prices (possession group mean = €7.52; inspection group mean = €4.79; *t*(39) = 2.38; *p* \< .05; *r* = .36). A similar pattern was found in the other-prediction conditions, where the 20 participants who kept the endowed ticket valuated this ticket higher than the 11 participants in the inspection group (possession group = €6.90; inspection group = €5.09; *t*(29) = 1.79; *p* = .08; *r* = .32). These results were also confirmed by non-parametrical analyses controlling for bias in the underlying distributions (self-prediction *U* = 114.00, *p* *\<* .05; other-prediction *U* = 69.00, *p* = .09).

In sum, the results of Experiment 2 show that the endowment effect can be predicted correctly for oneself as well as for other people in a hypothetical setting. The comparison of the valuation of lottery tickets in Experiment 1 (real) and Experiment 2 (hypothetical) reveals a striking similarity in the size of the effects: the effect size for choices in the real Experiment 1 was *φ* = .40, thus explaining 16% of the variance; the effect size in the hypothetical Experiment 2 was *η*^2^ = .13, which corresponds to an explained variance of 13%. Similarly, in Experiment 1, the endowed tickets were valued €4.90 higher than the other tickets, which is nearly identical to the hypothetical Experiment 2, where endowed tickets (in the self-prediction condition) were predicted to be valued €4.91 higher than the other tickets. In addition, participants predicted the endowment effect not only for themselves, but also for other people. This pattern of findings suggests that simply imagining possession of a ticket may have the same consequences on valuation as actual possession. By implication, it is in all likelihood the difference in bargaining roles that prevents participants from correctly predicting the endowment effect in bargaining settings.

The first two experiments showed an endowment effect that can also be predicted correctly. However, as pointed out before, loss aversion can only partly account for these findings. The psychologically enriched conception of regret might be a driving force behind this phenomenon. Experiment 3 was designed to directly test the idea that anticipated regret plays a prominent role in the present experimental setting.

4. Experiment 3 {#s0075}
===============

Anticipated regret is an emotion that comes into play if one mentally imagines suboptimal outcomes. In our task, anticipated regret could originate from comparing consequences of the selected and the unselected action (i.e., switching vs. not switching). If I select a ticket and imagine that the other ticket wins, I will experience regret ([@b0150; @b0275]). As explained before, classical regret theory ([@b0135]) predicts regret to be constant in all possible cases, regardless of whether the ticket is possessed or inspected, or if it was exchanged or not: there is only one alternative, and this is the same in all situations. Thus, regret is identical.

Research addressing the psychological sources of regret has shown that things are more complicated (e.g., [@b0045; @b0270]). Specifically, we suggest that there is stronger anticipated regret in the condition where someone is endowed with a lottery ticket, imagines exchanging this ticket for the other one, and imagines that the original ticket wins, compared to all other cases (i.e., preferring the endowed ticket and the other available ticket wins; preferring the inspected ticket and the other ticket wins; preferring the other ticket and the inspected ticket wins). The basic idea is that acting away from a reference point (i.e., exchanging a possessed ticket) is a strong source of regret, if the action turns out negatively ([@b0265; @b0270]). Thus, regret in our task is an emotion which depends on both, the action and the anticipated outcome. It is produced in imagination and therefore should be easily re-lived in a hypothetical task. In Experiment 2 we found an endowment effect with lottery tickets in our hypothetical task. Building on that, we designed Experiment 3 where participants were asked to imagine having preferred one of the tickets sketched above and confronting a negative outcome afterwards. Subsequently, we registered their anticipated level of regret.

4.1. Participants {#s0080}
-----------------

Two hundred and thirty-nine undergraduates from an introductory course of Psychology at the University of Salzburg (195 females, 44 males; mean age = 22.3 years) participated voluntarily.

4.2. Design and procedure {#s0085}
-------------------------

Participants were introduced to the situation of Experiment 1 and were instructed to imagine participation. They were assigned to one of four groups crossing condition (possession vs. inspection) and action (switching vs. not switching). Participants of the first group had to imagine being in possession of a ticket, and having decided to keep it for playing the lottery (possession/not switching); group 2 participants had to imagine being in possession of the initial ticket and having switched to the other ticket (possession/switching); participants of group 3 had to imagine having inspected the initial ticket and having kept it (inspection/not switching); group 4 participants were to imagine inspection and switching (inspection/switching). Then participants were told that the ticket they finally chose failed to win, but instead the rejected ticket was drawn. Subsequently they were asked to predict their regret on a 10-point scale (1 = would not feel any regret at all, 10 = would feel very strong regret). This question specifically refers to their action (switching/not switching) and entails a comparison between the consequences of an action and a failure to act. If our effect is due to regret, participants in the switching conditions should report higher regret than participants in the non-switching condition, but only when they were in possession of the initial ticket.

As a control question, participants had to indicate how negative they would feel about losing in their respective situation, again on a 10-point scale (1 = would not feel bad at all, 10 = would feel very bad). This question does not refer to the action, but rather to the outcome, and since the negative outcome is the same in all four cases, we expected no difference regarding these answers. The order of presentation of the two questions was counterbalanced over all conditions.

4.3. Results and discussion {#s0090}
---------------------------

The results are depicted in [Fig. 3](#f0025){ref-type="fig"}. A 2 (ownership) × 2 (action) × 2 (question) ANOVA revealed a significant influence of ownership (*F*(1, 235) = 4.58; *p* \< .05, *η*^2^ = .02) and of question (*F*(1, 235) = 96.57; *p* \< .001, *η*^2^ = .29), but not of action (*F*(1, 235) = 2.98; *n*.*s*.). Anticipated regret in general was higher than the negative impact of loss (with means of 6.18 and 4.75, respectively). The crucial result showing the role of regret is the significant three-way interaction between ownership, action, and question (*F*(1, 235) = 5.23; *p* \< .05, *η*^2^ = .02). Inspection of [Fig. 3](#f0025){ref-type="fig"} shows that this interaction is due to one of the eight cells: imagining losing in the possession condition after having switched. Note that it was not switching per se that led to the anticipation of stronger regret (no main effect of switching/not switching), but only switching in connection with possession of a ticket. This pattern shows that regret is a source of the endowment effect, which, at least for this type of experiment, might be more appropriate than loss aversion.

Experiments 1--3 use lottery tickets. Lotteries are a specific case, theoretically, as well as empirically. Experiment 4 was designed to test our basic procedure with riskless objects.

5. Experiment 4 {#s0095}
===============

Experiment 4 tests the possession--inspection difference with riskless items, namely coffee mugs. Again we expect that people will prefer mugs in possession, but will not have a preference for inspected mugs.

5.1. Participants {#s0100}
-----------------

Forty undergraduates students from the University of Vienna (26 females, 14 males; mean age 23.5 years) participated voluntarily. We excluded students of psychology to make sure that participants did not have any background knowledge about endowment effects.

5.2. Design and procedure {#s0105}
-------------------------

Subjects were invited to participate in an experiment where they had to answer a few questions unrelated to the present study. They were told that they would get a coffee mug as remuneration for participation and were randomly assigned to either the possession or the inspection condition.

Possession group participants were shown two identical blue coffee mugs that were put on a table right in front of them and they were informed that they would get one of these mugs. Subsequently they were endowed with one of the two mugs ("This mug now belongs to you and you can have a close look at it."). Afterwards participants had to put their mug back on the table, just beside the other mug and were offered to choose which mug they wanted to take home: the mug they were endowed with or the other (identical) mug. Again we measured participants' valuation of their mugs by collecting WTA prices (minimum amount of money to give up chosen mug and switch to the other one instead). Participants were informed that for some randomly selected participants (same probabilities as in Experiment 1) one of the listed prices would be drawn and enacted.

The procedure in the inspection group was identical to the possession group, with the exception that participants were handed one of the two mugs to inspect it ("This is an example of the mugs you will get for participation. You can have a close look at it."). Then they had to return the mug and were asked to choose the mug that they preferred to take home.

5.3. Results and discussion {#s0110}
---------------------------

### 5.3.1. Choices {#s0115}

Similar to Experiment 1, inspection group participants were indifferent between the two mugs: 8 of 20 participants (40%) chose the initial (inspected) mug, while the others (60%) opted for the alternative mug. This is not significantly different from the even split (*χ*^2^(1) = 0.80; *n*.*s*.). In the possession group the clear majority preferred the initial (possessed) mug (17 out of 20; 85%), whereas only 3 people (15%) opted for exchanging it (*χ*^2^(1) = 9.80; *p* \< .01; *φ* = .70). The difference found between conditions is highly significant (*χ*^2^(1) = 8.64; *p* \< .01; *φ* = .46).

### 5.3.2. Prices {#s0120}

In both conditions people staying with their initial mug stated a higher WTA for exchanging it (possession/not switching = €3.85; inspection/not switching = €3.31) than participants who decided to switch mugs (possession/switching = €0.83; inspection/switching = €2.04). The critical test between the valuations of participants staying with the initial mug in the possession and the inspection treatments did not reveal a significant difference (*t*(23) = 0.37; *n*.*s*.). Due to the small sample size we decided to have a closer look at the distributions of prices in the respective groups, but there were no obvious differences.

In sum, we replicated the endowment effect for choices of mugs: our participants were reluctant to exchange a possessed mug, but not with regard to an inspected mug. The valuation measure did not show a difference between possession and inspection groups: when offered money for switching to the other mug, participants in both groups indicated similar WTA prices.

The results in the choice task show that possessing an item makes people stick to it, but in this case it does not mean that they also ask for a higher price in order to exchange it. Hence, we obtain another interesting finding revealing that choice and evaluation can sometimes lead to different results.

6. General discussion {#s0125}
=====================

We conducted four experiments on the endowment effect. Using a non-bargaining paradigm we were able to show that this effect exists for real lottery tickets (Experiment 1) and can also be predicted hypothetically (Experiment 2). Anticipated regret rather than loss aversion was identified as the main factor responsible for these findings (Experiment 3). An additional experiment replicated an endowment effect for coffee mugs, but -- in contrast to the lottery setting -- did not reveal a difference in WTA measures between the possession and the inspection condition.

Our new procedure to study the endowment effect has some advantages: first, choice options in the endowment condition and in the control condition are identical with regard to transaction costs. This solves the problem of differences in transaction costs often criticized in other experiments dealing with lotteries. Second, the task does not induce a bargaining situation. This removes disparities between buyer and seller roles, which are often confounded with endowment. Note, however, that removing the buyer--seller asymmetry may make differences in transaction costs even more salient, thereby calling for adequate control of these costs. Third, our task excludes inspection effects (i.e., gaining some additional information by inspecting an item; [@b0180]) as an explanation, since endowment and control condition offer the same amount of information. Finally, explanations like the heuristic that preference implies value ([@b0030]), or that chosen items are associated with the self (e.g., [@b0040]) are not applicable for our task.

Any manipulation also entails some disadvantages, just as ours does. For instance, one could argue that inspection is some form of "light" endowment, and therefore the reference point was manipulated even with this treatment (see [@b0100], for a similar argument). This is unlikely for our findings, however, since in Experiment 1 and 2 (and also in Experiment 4) we failed to find even a weak endowment effect in the inspection conditions: inspecting a ticket had no measurable effect on preferences and the majority of participants decided to exchange the inspected ticket.

In Experiment 2 the endowment effect was neatly predicted in a hypothetical situation. This finding differs from earlier results of [@b0130] and [@b0235; @b0240], who report unsuccessful prediction of the endowment effect. This difference may be explained by the different setting we used. In our procedure predictions were not confounded with bargaining role, and in addition, we used lottery tickets instead of coffee mugs, or bottles of wine. [@b0235] report that the egocentric empathy gap was significantly reduced if buyer's agents themselves experienced ownership. Due to this ownership experience it could have been easier for buyer's agents to take over a seller's perspective, leading to a better prediction of selling prices. Thus, the empathy gap responsible for unsuccessful prediction may be due to the lack of fit in bargaining roles. Since we used no bargaining setting these difficulties did not apply to our setting.

The successful prediction of the endowment effect also sheds some light on the ongoing debate on how we are able to predict the behavior and choices of other people (e.g., [@b0050; @b0115; @b0205]). In principle, we can either use theoretical knowledge about others' mental processes (i.e., apply folk psychological knowledge), or we can simulate what we would do for ourselves by imagining being in exactly the same situation as the target of prediction (i.e., use simulation, or mental replication). It has been argued that a failure to predict other people's choices would be challenging evidence against the simulation view. However, [@b0120] have shown that many of the reported instances of such misprediction of choices are informal, or invalid. The present finding, that the endowment effect can indeed be correctly predicted, adds to the list of successful cases.

The results of Experiment 3 show that participants expect most regret after exchanging an owned ticket. The assumption that regret may be the source of endowment effects is in line with recent research by [@b0155], who also doubt the prominent role of loss aversion regarding the endowment effect. For the specific case of lottery tasks [@b0185] report that people are reluctant to exchange lottery tickets because they believe that exchanged tickets are more likely to win a lottery than retained tickets. This can be another reason for a high level of anticipated regret. Thus, in a lottery situation anticipated regret with regard to switching tickets seems to be the crucial factor ([@b0275]).

The results of the valuation task in Experiment 1 and Experiment 2 clearly reveal that people are not staying with their endowed ticket to make a choice in a situation of total indifference, but rather show that the possessed lottery ticket is evaluated significantly higher that an inspected ticket. In contrast, Experiment 4 suggests that the lottery setting might be a crucial precondition for the strong influence of regret. Although we find a similar choice pattern as in our lottery experiments when using coffee mugs, participants seem to be rather willing to give up a possessed mug when they are offered money to exchange it. This does not rule out that regret also plays a role in these settings, but could be interpreted as an indication that loss aversion might be more important in settings dealing with riskless objects, or in bargaining situations where the notion of regret cannot be applied easily ([@b0080; @b0225]).

Although our data presents strong arguments in favor of regret as the driving force of the endowment effect in lottery settings, loss aversion as an explanation cannot be entirely excluded. Third generation prospect theory (PT^3^; [@b0195]) and other theories of reference-dependent preferences (e.g., [@b0105; @b0210]) allow reference points to be uncertain and achieve to explain the effect of a reluctance to trade an endowed ticket just as well as theories of anticipated regret targeting the decision process. Nevertheless, we suppose that explaining the differences in valuation of endowed tickets compared to inspected tickets is a hard task for loss aversion. Hence, it appears that both, anticipated regret and loss aversion are important factors for explaining endowment effects, but loss aversion may be more relevant when dealing with riskless objects, whereas regret should be especially relevant in lottery settings.
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Since for the last participant there was only one of the 40 tickets left, this person was shown that ticket and another ticket numbered 41. This last participant was also informed that there were only 40 tickets participating, on the pretext that one of the previous numbers was no longer available. The ticket finally chosen was included in the lottery, the other ticket was excluded.

Considering the small sample size in Experiment 1 further statistical analysis is pointless.

In Experiment 2 the sample size was bigger than in Experiment 1, so this test makes sense here.
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